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Martial  Arts-Based  High  Intensity  Interval  Training  in  the  Rehabilitation  of  Combat  Amputees 

The  US  Armed  Forces  are  currently  engaged  in  the  longest  active  period  of  continuous  armed  conflict  in  United  States  history.  The  advancements 
in  Tactical  Combat  Casualty  Care,  rapid  medical  evacuation,  and  improvements  in  personal  body  armor  and  armored  vehicles  have  resulted  in 
unprecedented  survival  rates.  The  second-order  effect  of  the  improved  survival  of  combat  injuries  is  the  increased  clinical  burden  of  extremity 
injuries  to  include  amputations.  1  These  unique  features  of  casualty  care  within  OIF  and  OEF,  couple  with  the  widespread  use  of  a  myriad  of 
Improvised  Explosive  Devices  (IEDs  -  aka  colloquially  as  roadside  bombs)  have  given  rise  to  the  almost  1,700  individuals  with  major  limb 
amputations  from  2001  to  2015.2-5 
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INTRODUCTION:  The  advancements  in  Tactical  Combat  Casualty  Care,  rapid  medical  evacuation,  and 
improvements  in  combat  equipment  have  resulted  in  unprecedented  survival  rates  in  combat  injuries 
incurred  in  Operations  Iraqi  Freedom  (OIF)  and  Enduring  Freedom  (OEF).  The  second-order  effect  of  the 
improved  survival  of  combat  injuries  is  the  increased  clinical  burden  of  survivable  extremity  injuries  to 
include  amputations.  These  unique  features  of  casualty  care  within  OIF  and  OEF,  coupled  with  the 
widespread  use  of  a  myriad  of  Improvised  Explosive  Devices  (IED)  have  given  rise  to  the  almost  1,700 
individuals  with  major  limb  amputations  from  2001  to  2015.  Military  orthopaedic  surgeons  are  now 
charged  with  providing  the  highest  level  of  treatment  and  rehabilitation  for  post  traumatic  combat 
amputees  to  ensure  they  regain  the  highest  possible  quality  of  life  regardless  the  overwhelming 
challenges  they  face.  The  purpose  of  this  paper  is  to  summarize  recent  literature  regarding  the  unique 
challenges  known  to  combat  amputee  rehabilitation  and  how  a  variant  of  high  intensity  interval  training 
using  martial  arts  techniques  (MA-HIIT)  may  be  useful  in  optimizing  the  recovery  of  wounded  warriors. 

METHODS:  With  the  assistance  of  the  Army  Medical  Department  Center  &  School  (AMEDDC&S) 

Medical  Librarians,  a  comprehensive  literature  search,  to  include  Medline  and  Google  Scholar,  was 
conducted  to  identify  pertinent  studies  within  the  last  20  years.  Emphasis  was  placed  on  recent  and 
higher-level  studies  with  key  words  amputee,  tactical  athlete,  interval  training,  martial  arts,  military 
training,  rehabilitation,  exercise  physiology,  and  readiness. 

RESULTS:  High  intensity  interval  training  (HIIT)  programs  emphasize  short,  repetitive  intervals  of 
explosive  exercises  whereby  allowing  the  trainee  to  exercise  at  or  close  to  V02  max  over  a  significant 
period  of  time.  Several  studies  demonstrate  that  HIIT  can  lead  to  improvements  in  cardio-pulmonary 
fitness,  musculoskeletal  strength  and  several  metabolic  parameters.  HIIT  regimens  are  modifiable  to 
optimize  activity  specific  improvements  at  various  points  along  the  aerobic-anaerobic  spectrum. 
Researchers  have  investigated  the  utility  of  modifying  HIIT  techniques  and  martial  arts  exercises  to 
maximize  the  fitness  requirements  of  men  and  women  in  the  armed  forces  into  a  program  called  martial 
arts-based  high  intensity  interval  training  or  MA-HIIT- especially  combat  amputees  who  have  several 
barriers  to  successful  rehabilitation. 

DISCUSSION:  MA-HIIT  programs  offer  an  effective  method  of  rehabilitation/ reintegration  to  achieve  and 
maintain  optimal  cardiovascular  fitness  and  musculoskeletal  strength  while  assisting  with  proprioceptive 
control  and  confidence  of  their  residual  limb  and/or  prosthesis.  Additionally,  working  together  with 
other  amputees  overcoming  similar  challenges  to  their  recovery,  improves  general  coping  skills,  and 
encourage  comradery  amongst  wounded  warriors  and  their  care  providers. 

CONCLUSION:  Creating  a  rehabilitative  program  that  adequately  addresses  the  challenges  unique  to 
combat  amputees  while  providing  the  mental  and  physical  training  necessary  can  likely  be  achieved 
through  implementing  martial  arts-based  high  intensity  interval  training  but  further  well  designed 
studies  are  necessary. 


The  views  expressed  are  those  of  the  authors  and  do  not  reflect  the  official  views  or  policy  of  the 
Department  of  Defense  or  its  Components. 


unprecedented  survival  rates.  The  second-order  effect  of  the  improved  survival  of  combat  injuries  is  the 


shows  a  number  of  positive  aspects  of  exercise  routines  relevant  to  combat  amputees  to  include 


metabolic  cost  of  ambulation,  and  reduced  anxiety."16'18  Previous  studies  have  shown  that  participation  forces  into  a  program  called  martial  arts-based  high  intensity  interval  training  or  MA-HIIT. 


explore  the  impact  of  MA-HIIT  on  this  subset  of  traumatic  amputees,  the  potential  of  providing  a 
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